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Laryngeal carcinoma: five-year survival and patterns of
failure in 202 consecutive patients treated with primary
or post-operative radiotherapy in Hong Kong
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Abstract
Objectives: We aimed to conduct a retrospective analysis of patients treated with radiotherapy for
laryngeal carcinoma at a single institution.

Methods: We analysed data from 202 consecutive patients treated with primary or post-operative
radiotherapy for laryngeal carcinoma over a 10-year period.

Results: Sixty-nine patients had a T1, 65 a T2, 39 a T3 and 29 a T4 lesion. Forty-one patients were node-
positive. The clinical stage was I in 67 patients, II in 53, III in 36 and IV in 46. Primary radiotherapy was
given to 152 patients. The median follow up was 60 months. The five-year overall local control rate was 86
per cent, the ultimate local control rate was 93 per cent, the five-year regional control rate was 96 per cent,
the five-year relapse-free survival rate was 82 per cent and the five-year overall survival rate was 69 per
cent.

Conclusions: Patients with laryngeal carcinoma treated with primary or post-operative radiotherapy had
a five-year overall survival rate of 69 per cent.
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Introduction

Radiotherapy was used primarily or post-operatively
to treat all patients with laryngeal carcinoma at the
Prince of Wales Hospital in Hong Kong between
1990 and 1999. Surgery was performed for advanced
cases prior to radiotherapy or as a salvage procedure.
This study is a retrospective analysis of the five-year
survival rates and patterns of failure of all patients
with laryngeal carcinoma treated with either radio-
therapy, or surgery and post-operative radiotherapy,
with the intention to cure, during the 10-year study
period. Published results from other institutions are
used for perspective. Chemoradiotherapy was intro-
duced during the study period in a trial setting for
advanced laryngeal carcinomas, prompted by
reports that it could lead to organ preservation
without compromising overall survival and that
locoregional control and survival may be improved.1

Endolaryngeal laser surgery was not used to treat
laryngeal carcinoma during the study period.

Materials and methods

We reviewed the medical records of 271 consecutive
patients who received radiotherapy for laryngeal

carcinoma at the Prince of Wales Hospital, Hong
Kong, between January 1990 and December 1999.
Data from patients treated with a standardized proto-
col, with the intent to cure, were analysed. Sixty-nine
patients were excluded from the analysis for the
following reasons: two patients had carcinoma
in situ, five patients were given concurrent chemo-
therapy, 22 patients received palliative radiotherapy
and 40 patients received radiotherapy with fraction
sizes.2.5 Gray (Gy). Two hundred and two patients
were eligible for analysis. All tumours were staged
according to the fifth edition of the American Joint
Committee on Cancer (AJCC) Cancer Staging
Manual.2 All patients received either primary radio-
therapy or underwent surgery and received post-
operative radiotherapy.

For primary radiotherapy, the clinical target
volume included the primary tumour with 1.5 cm
margins. Bilateral cervical nodal sites were irradiated
if the primary tumour was a T3–T4 glottic carcinoma,
a supraglottic or subglottic carcinoma of any T stage
or if there were cervical nodal metastases.

Patients requiring a pretreatment tracheostomy or
patients with a bulky T3 or T4 lesion of the larynx
were offered a total laryngectomy followed by

From the Departments of Surgery and �Clinical Oncology, The Chinese University of Hong Kong, Prince of Wales Hospital,
Shatin, Hong Kong SAR, China.
Accepted for publication: 18 August 2005.

The Journal of Laryngology & Otology (2006), 120, 397–404.
# 2006 JLO (1984) Limited
doi:10.1017/S0022215106005937
Printed in the United Kingdom
First published online 26 January 2006

397

https://doi.org/10.1017/S0022215106005937 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215106005937


post-operative radiotherapy as treatment for the
primary. A bulky T3 lesion was taken as one that
was potentially able to compromise the patient’s
airway. Post-operative radiotherapy was given to the
surgical bed for T3–T4 primary tumours, N2–N3

disease, extracapsular extension of nodal disease
and close resection margins (,1 cm), and to cervical
nodal sites at risk of containing subclinical disease.
Primary radiotherapy was given if a patient refused
surgery. Patients were followed up at regular intervals
for a period of five years after treatment.

Statistical analysis

The computer programme SPSS# 13.0 for Windows
was used to analyse the data. The date of treatment
was taken as the last day of radiotherapy for those
patients who received primary radiotherapy and as
the day of surgery for those patients who underwent
primary surgery and who were given post-operative
radiotherapy. The Chi-squared test or Fisher’s exact
test were used to examine the demographic back-
ground of the subjects between treatment modalities.
Overall survival was measured from the date of treat-
ment to the date of the last follow up, at or within five
years of treatment, or to the date of death from any
cause. Initial local control was measured from the
date of treatment to the date of first local recurrence.
Ultimate local control was measured from the date of
treatment to the date of the second or subsequent
local failure following treatment of the first local
recurrence. Patients who were lost to follow up
were censored on the date of their last follow up
and their disease status was based on that documen-
ted at their last follow up. Persistent disease was
defined as the presence of disease within six
months of the date of treatment and included local
and/or regional and/or distant disease. For patients
who had persistent disease following radiotherapy,
the time to relapse was taken as zero. The univariate
Kaplan–Meier method was used to estimate the
probability of local relapse, initial and ultimate
local control, relapse-free survival and overall survi-
val. Differences between selected factors, such as
gender, age groups, tumour (T) stages, nodal (N)
stages, group stage, treatment modalities (surgery
and post-operative radiotherapy, or primary radiothe-
rapy) and radiotherapy fraction size, were assessed
using the log-rank test. Factors with p � 0.5 from the
preliminary analysis were eligible for the multivariate
Cox regression analysis. The level of significant was set
at p , 0.05.

Results and analysis

Patient demographic characteristics

The median age of the study patients (n ¼ 202) was
68 years (range 36–85 years). Table I describes the
patients’ characteristics. Patients receiving primary
radiotherapy and those who underwent primary
surgery with post-operative radiotherapy were
similar in age (p ¼ 0.253) and gender (p ¼ 1.000).
Patients in the primary surgery with post-operative
radiotherapy group were more likely to have

advanced-stage disease (stages Iþ II versus stages
IIIþ IV, p , 0.001). More than half of the patients
in the primary surgery with post-operative radiother-
apy group suffered from supraglottic carcinoma,
while the majority of subjects (68 per cent) in the
primary radiotherapy group had glottic carcinoma.

Radiotherapy complications

Radiotherapy was well tolerated. Patients experi-
enced mild to moderate acute radiation laryngitis
with some degree of hoarseness. Most patients also
had mild to moderate acute radiation pharyngitis
and skin reactions. These acute reactions subsided
two to three weeks after completing radiotherapy.
There were no cases of acute perichondritis or chon-
dritis nor were there any cases of late radiation-
induced laryngeal chondronecrosis. No patient
required surgical treatment for late radiotherapy
complications. At the last follow up, all recurrence-
free patients who had a remaining larynx had a
voice which ranged from normal to mildly or moder-
ately hoarse. Endoscopically, mild to moderate
laryngeal oedema and telangiectasia were common
manifestations of late radiotherapy changes.

Follow-up status

Table II summarizes the follow-up status of the
patients. Of the 202 study patients, 61 (30 per cent)
died during follow up, 118 (58 per cent) were alive
at the time of this study (105 alive with no evidence
of disease) and 23 (11 per cent) were lost to follow
up. The median follow-up period of patients who
were alive at the time of the study was 60 months
(range 31–60 months). Eighteen patients (9 per
cent) had persistent disease following primary radio-
therapy. Three of these patients were salvaged with a
total laryngectomy; two of them were alive without
any evidence of disease at 60 months and one was
lost to follow up. Three patients with either persis-
tent local, regional or locoregional disease were lost
to follow up. Twelve patients of this group died,
four with local disease, three with regional disease
and five with distant metastases.

Local failure and salvage treatment

There was local relapse at the primary site in 24
patients (17 per cent). Five of these patients had a
simultaneous regional recurrence. The median inter-
val between the date of treatment and the detection
of recurrence was 16 months (range 7–56 months).
Seventy-five per cent of the local recurrences
occurred within the first two years. Of the 24 patients,
two were re-irradiated, 11 were treated with salvage
surgery and 11 received no further treatment (they
either refused further treatment or the recurrence
was not amenable to further treatment).

Of the two patients who were re-irradiated, one
died eight months after re-irradiation and the other
underwent a salvage laryngectomy for a second
local relapse at 19 months after the re-irradiation.
At the time of the study, this patient was alive and
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had been without disease for more than 60 months
after his laryngectomy.

In total, 12 patients underwent salvage surgery for
a local relapse; 10 patients underwent a total laryn-
gectomy and two patients underwent a total laryn-
gectomy with a radical neck dissection. At the time
of the study, one of the 12 patients was alive with
distant metastases, 10 patients were alive without
any evidence of disease, with a median survival of

60 months (range 35–60 months or more), and one
patient died of a second primary malignancy 25
months after the salvage surgery.

Of the 11 patients who did not receive salvage
treatment, five died of local disease, four died of
locoregional disease, one died of local and distant
disease, and one was lost to follow up three months
after the diagnosis of local recurrence. The median
interval between the diagnosis of the local recurrence

TABLE II

PATIENT FOLLOW UP�

Patient status Alive Dead

Compliant with FU Lost to FU

No evidence of any recurrence
throughout the study period

105 15 19 (Died of other cause)
8 (Died of other malignancy)
6 (Unknown status)

Persistent disease following RT 2 4 12
Relapse with local disease† 10 0 9
Relapse with regional disease† 0 2 3
Relapse with locoregional disease† 1 1 3
Presents with distant metastasis 0 1 1

Total 118 23 61

�Based on a five-year assessment, n ¼ 202
†First relapse. FU ¼ follow up; RT ¼ radiotherapy

TABLE I

PATIENT CHARACTERISTICS

Demographical and
clinical characteristics

Patient treatment Total (n ¼ 202)

Primary RT
(n ¼ 152)

Primary surgeryþ
post-op RT (n ¼ 50)

n % n % n %

Age (years)
�60 33 21.7 15 30.0 48 23.8
.60 119 78.3 35 70.0 154 76.2

Gender
Female 14 9.2 4 8.0 18 8.9
Male 138 90.8 46 92.0 184 91.1

Disease stage at primary site
T1 68 44.7 1 2.0 69 34.1
T2 58 38.2 7 14.0 65 32.2
T3 22 14.5 17 34.0 39 19.3
T4 4 2.6 25 50.0 29 14.4

Nodal stage
N0 137 90.1 24 48.0 161 79.7
N1 or N2 or N3 15 9.9 26 52.0 41 20.3

AJCC disease stage
I 67 44.1 0 0 67 33.2
II 52 34.2 1 2.0 53 26.2
III 23 15.1 13 26.0 36 17.8
IV 10 6.6 36 72.0 46 22.8

Tumour site
Supraglottis 44 28.9 26 52.0 70 34.7
Subglottis 1 0.7 0 0 1 0.5
Glottis 104 68.4 15 30.0 119 58.9
Transglottis 2 1.3 9 18.0 11 5.4
Missing data 1 0.7 0 0 1 0.5

Tracheostomy before RT
No 123 80.9 6 12.0 129 63.8
Yes 9 5.9 38 76.0 47 23.3
Missing data 20 13.2 6 12.0 26 12.9

RT ¼ radiotherapy; post-op ¼ post-operative; AJCC ¼ American Joint Committee on Cancer
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and death was 7.5 months (range 0–23 months) and
the median overall survival for these 11 patients
from the date of treatment was 21.5 months (range
10–50 months).

The initial T stages of the 24 patients with local
relapse were as follows: T1 (n ¼ 7), T2 (n ¼ 9),
T3 (n ¼ 4) and T4 (n ¼ 4). Multivariate analysis
revealed that the type of primary treatment received,
radiotherapy versus surgery, was significantly associ-
ated with local failure (p ¼ 0.005). This was probably
due to the fact that local failure did not usually occur
in patients who had undergone laryngectomy. In con-
trast, T stage (p ¼ 0.788), N stage (p ¼ 0.420), group
stage (p ¼ 0.398), fraction size (p ¼ 0.281), age
(p ¼ 0.361) and gender (p ¼ 0.729) did not signifi-
cantly affect this endpoint.

The five-year overall local control rate for the
entire group (n ¼ 202) was 86 per cent. The five-
year local control rates for stages T1, T2, T3, and T4

were 88 per cent, 83 per cent, 83 per cent and 80
per cent, respectively. The ultimate local control
rate for the entire group of patients (n ¼ 202) was
93 per cent. The ultimate local control rates for
stages T1, T2, T3, and T4 were 98 per cent, 92 per
cent, 85 per cent and 79 per cent, respectively.

Regional recurrence and salvage treatment

Ten patients (5 per cent) developed regional recur-
rence (five regional and five locoregional). Two of
the five patients who had regional relapse had a
simultaneous distant metastasis; none of these five
patients received treatment for their recurrence.
Three died and two were lost to follow up. Of the
five patients who developed locoregional recurrence,
one remained disease-free and survived for more
than 60 months after a salvage laryngectomy and
radical neck dissection done 19 months after
primary radiotherapy, three died, and one was lost
to follow up. The T stages of the 10 patients with
regional relapse were as follows: T2 (n ¼ 4), T3

(n ¼ 5) and T4 (n ¼ 1). The N stages were: N0

(n ¼ 6), N2 (n ¼ 3) and N3 (n ¼ 1). Multivariate
analysis showed that none of the analysed factors sig-
nificantly influenced regional failure (all p values
.0.05). For the entire group of patients (n ¼ 202),
the probability of a five-year regional control was
96 per cent. The median time to regional recurrence
was 15.5 months (range 9–40 months).

Relapse-free survival

The five-year relapse-free survival rate for the entire
group, derived from the Kaplan–Meier survival
curve, was 82 per cent. The rates for T1, T2, T3, and
T4 were 88 per cent, 81 per cent, 70 per cent and 68
per cent, respectively (Figure 1). There was a signifi-
cant difference in the survival rate between the N0

group (84 per cent) and the N1/N2/N3 group (63
per cent) (p ¼ 0.025) (Figure 2). The relapse-free
survival rates by AJCC group stages I, II, III, and
IV were 89 per cent, 82 per cent, 77 per cent and 65
per cent, respectively. There were significant differ-
ences between AJCC group stages (stages Iþ II
versus stages IIIþ IV, p ¼ 0.0157), T stages

(T1þ T2 versus T3þ T4, p ¼ 0.0313) and N stages
(N0 versus N1þN2þN3, p ¼ 0.025) in the univariate
analysis. None of the analysed factors were signifi-
cant in the multivariate analysis.

Overall survival

The probability of a five-year overall survival for the
entire group of patients (n ¼ 202) was 69 per cent.
The Kaplan–Meier survival curves stratified by T
stage, N stage and AJCC group stage are presented
in Figures 3, 4 and 5, respectively. There was no sig-
nificant difference in overall survival between women
and men (p ¼ 0.177), between radiotherapy fraction
sizes (p ¼ 0.3616) and between treatment modalities
(p ¼ 0.1033) in the univariate analysis. Results of
multivariate analysis showed that age (p ¼ 0.001)
and T stage (p ¼ 0.002) were the significant factors
that affected overall survival (Table III). Three of
the 48 patients (6 per cent) who were 60 years old
or younger died, two due to persistent disease with
distant metastases and one whose status was
unknown. For patients older than 60 years, 58 of
the 154 patients (38 per cent) died. Of these, 26
patients (45 per cent) died with disease, while the
status of the others who died was unknown.

FIG. 2

Relapse-free patient survival rates (product-limit method) at 5
years, stratified for N0 and N+ nodal status.

FIG. 1

Relapse-free patient survival rates (product-limit method) at
5 years: T1, 88%; T2, 81%; T3, 70%; T4, 68%.
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Discussion

The present material represents a series of conse-
cutive patients with laryngeal carcinoma who were
treated, with the intention to cure, with either radio-
therapy, or surgery and post-operative radiotherapy,
at the Prince of Wales Hospital, Hong Kong,
between 1990 and 1999. Patients were treated
primarily with external beam radiotherapy or
underwent a total laryngectomy and received post-
operative radiotherapy. Patients offered a total
laryngectomy were those with bulky (unfavourable)
T3 lesions, T4 lesions and those with airway obstruc-
tion requiring a pretreatment tracheostomy.

The goal of treating early glottic carcinoma is
tumour control and voice preservation without
serious side effects.3 Current options include cord-
stripping, endoscopic laser excision, partial laryngeal
surgery and radiotherapy. Patients in this series with
T1 glottic carcinomas were treated with radiotherapy.
The literature tends to support the use of primary
radiotherapy for early glottic lesions, especially for
large T1 lesions for which surgery would require rela-
tively significant soft tissue resection with compro-
mise of voice quality.3–6 Although laser surgery has
recently gained some popularity as an alternative to
radiotherapy for treating small glottic lesions,4,7,8

there is some loss in the quality of voice when com-
pared with treatment with radiotherapy.4,9 The cure
and larynx preservation rates are however similar
between the two modalities of radiotherapy and
laser,4,10,11 and so there remains no clear treatment
modality of choice.12

Patients with T2 glottic lesions in this series were
treated with primary radiotherapy. Other treatment
options include partial laryngeal surgery, which
Chevalier et al. found gave a 95 per cent locoregional

FIG. 4

Overall patient survival (Kaplan–Meier curves) according to
nodal (N) stage.

TABLE III

OVERALL PATIENT SURVIVAL OUTCOME�

Prognostic factor RR 95% CI p

Age (years)
�60 1
.60 7.85 2.45–25.12 0.001†

Gender
Female 1
Male 2.61 0.79–8.68 0.117

Tumour stage
T1 (reference) 1
T2 1.86 0.89–3.89 0.098
T3 3.92 1.72–8.98 0.001†
T4 6.56 2.41–17.83 ,0.001†

Nodal stage
N0 1
N1 or N2 or N3 1.75 0.96–3.21 0.070

Treatment modality
Primary surgeryþ

post-op RT
1

Primary RT 1.96 0.93–4.12 0.075

RT fraction size
2 Gy/Fr 1
2.5 Gy/Fr 0.84 0.46–1.55 0.581

�Cox regression analysis
†p , 0.005. RR ¼ relative risk; CI ¼ confidence interval;
post-op ¼ post-operative; RT ¼ radiotherapy

FIG. 5

Overall survival (Kaplan–Meier curves) according to group
American Joint Committee on Cancer stage. Significance
detected in the following comparisons: stage I vs stage III
(p ¼ 0.0213); stage I vs stage IV (p , 0.0001); stage II vs

stage IV (p ¼ 0.0015).

FIG. 3

Overall patient survival (Kaplan–Meier curves) according to
tumour (T) stage. Significance detected in the following com-
parisons: T1 vs T3 (p ¼ 0.0006); T1 vs T4 (p ¼ 0.0001); T2 vs T4

(p ¼ 0.0304).
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control and organ preservation rate,13 but usually
achieved at the expense of voice quality.4 Laser
resection of T2 glottic tumours is possible, although
series in the literature remain limited.7

Patients with T3 glottic lesions in whom the airway
was not compromised, as well as patients with bulky
T3 disease who refused a total laryngectomy, were
treated with primary radiotherapy. Patients with T4

lesions, as well as patients who required a pretreat-
ment tracheostomy, were treated with primary
surgery and post-operative radiotherapy. Patients
who refused a total laryngectomy were treated with
radiotherapy.

The treatment of T1–T2 supraglottic carcinomas
with surgery, laser resection or radiotherapy gives
similar results, according to the literature, with a
five-year disease-specific survival rate of 72–79 per
cent, which includes salvage surgery.14 The initial
local control rates for T1 supraglottic lesions range
from 70 to 100 per cent and for T2 lesions from 61
to 87 per cent.3,15–20 The local control rates after
radiotherapy for T3 supraglottic lesions range from
approximately 54 per cent to 70 per cent.15,16–21

The local control rates after radiotherapy for T4

supraglottic lesions range from approximately 29
per cent to 65 per cent.15–21 In one series, 21 per
cent of patients developed local recurrence after
radiotherapy for supraglottic lesions, of which just
under half (45 per cent) were successfully salvaged.20

In the same series, the five-year absolute survival
rates for supraglottic lesions were 65 per cent for
stage I, 59 per cent for stage II, 53 per cent for
stage III and 33 per cent for stage IVA.

In Harwood’s series, all six patients with T1 or T2

subglottic lesions who were treated with radiother-
apy were controlled locally after one to six years of
follow up.15 However, in the same series, seven
of 14 patients with T3 or T4 subglottic lesions died
of their disease.15 Paisley et al. reported that, for
their patients with subglottic lesions who were
treated with either primary radiotherapy or surgery
and post-operative radiotherapy, the local control
rates for T1 and T2 lesions were 65 per cent, for T3

lesions were 50 per cent and for T4 lesions were 42
per cent.22

The local recurrence rate in our series for T1

lesions of all laryngeal sites treated with primary
radiotherapy was 10 per cent (seven patients),
which is in keeping with that reported by Jørgensen
et al., whose series had a five-year recurrence rate
of 12 per cent after primary radiotherapy,4 and
Eckel, whose series showed a recurrence rate of 13
per cent after laser resection.23 In the literature, the
initial local control with radiotherapy for T1 glottic
lesions ranges from 81 to 93 per cent and the ultimate
local control ranges from 91 to 99 per cent.3,15 There-
fore, other factors, such as quality of life, voice
quality, local resources and local expertise become
important when choosing the treatment modality.24

Nine patients (16 per cent) with T2 laryngeal
lesions developed local recurrence after radiotherapy
in our series. Jørgensen et al. reported a locoregional
control of 67 per cent in patients with T2 lesions
treated with radiotherapy, although they did not

report the specific local failure rate.4 In the literature,
the initial local control with radiotherapy for T2

glottic lesions ranges from 67 to 88 per cent and the
ultimate local control ranges from 79 to 95 per
cent.3,15 Spector et al. showed equivalent results
with radiotherapy and conservation surgery for T2

glottic lesions.25

In our series, four patients (18 per cent) with T3

laryngeal lesions who were given primary radio-
therapy developed a local recurrence. This is a
small series and there may be selection bias, as 45
per cent of patients with T3 lesions were treated
with primary surgery. In the literature, local control
rates after radiotherapy for T3 glottic lesions range
from 57 to 65 per cent.15,16,21 In the series published
by Johansen et al., the five-year local rate for T3

glottic tumours was 48 per cent and for T4 tumours
was 38 per cent.24 Another study of 116 patients
achieved similar results with surgery and post-operat-
ive radiotherapy.26 Local control rates after radio-
therapy for T4 glottic lesions range from 50 to 60
per cent.15,22

The five-year survival rate for the entire group of
patients in our series (n ¼ 202) was 69 per cent.
The five-year crude survival in North America was
about 67 per cent for glottic tumours and 41 per
cent for supraglottic tumours27 and the rate for
glottic tumours in a series from Denmark was 66
per cent.24

Multivariate analysis by Mendenhall et al. of their
data for treatment of T1 and T2 glottic lesions by
radiotherapy showed that histological differentiation
significantly influenced local control and cause-
specific survival.28 Other parameters reported to
affect cure included pretreatment haemoglobin6

and Karnofsky performance.29 In our series, age
and T stage significantly affected overall survival.

The best measure of the efficacy of a treatment
modality for cure of the primary tumour is evaluation
of local control after treatment.20 The importance of
achieving primary locoregional control for disease-
specific survival was highlighted by Johansen et al.,
who demonstrated that 93 per cent of their patients
with supraglottic carcinomas treated with radiother-
apy who achieved locoregional control survived 10
years, whereas only 29 per cent of patients who
failed locally or regionally survived 10 years.14

Our strategy has always been to treat carcinoma of
the larynx with the aim of preserving the laryngeal
voice and of reserving surgery for salvage or
advanced-stage tumours. Our current treatment
protocol for patients with laryngeal carcinoma
includes standard radiotherapy, accelerated radio-
therapy, chemoradiotherapy and surgery. Patients
with T1 and non-bulky T2 N0 carcinomas of the
larynx are treated with standard radiotherapy of
66–70 Gy. Patients with bulky T2 N0 carcinomas
of the larynx, or stage III or IV disease without
distant metastases, are treated with accelerated
radiotherapy using a concomitant boost. Alter-
natively, patients with stage III or IV disease
who have acceptable renal function may be
offered either neo-adjuvant, concurrent or adjuvant
chemotherapy.
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One study by the Radiation Therapy Oncology
Group showed that accelerated radiotherapy with a
concomitant boost or hyperfractionated radiother-
apy was better than standard fractionation for
locoregional control.30 Recent data suggest that con-
current chemoradiotherapy is superior to radiother-
apy alone for advanced-stage laryngeal disease.31

Similarly, concurrent chemotherapy is superior to
induction chemotherapy followed by radiotherapy
or radiotherapy alone for laryngeal preservation
and locoregional control in patients with laryngeal
carcinoma.32

Patients with T3 and non-bulky T4 lesions of the
larynx or those with smaller lesions but positive
neck nodes are now treated with concurrent chemor-
adiotherapy, surgery and post-operative radiother-
apy, or primary accelerated radiotherapy. The
choice will depend on various factors, such as the
patient’s ability to receive chemotherapy and their
willingness to undergo surgery. Patients with bulky
T4 carcinomas are treated with a total laryngectomy
and post-operative radiotherapy or concurrent che-
moradiotherapy. Patients requiring a pretreatment
tracheostomy due to their disease are treated with
concurrent chemoradiotherapy or with a total laryn-
gectomy and post-operative radiotherapy. Patients
with extensive T4 lesions are offered a total laryn-
gectomy. For patients who undergo primary surgery
for advanced head and neck carcinomas, two recent
studies have shown that post-operative concurrent
chemotherapy with radiotherapy significantly
improves local and regional control and disease-
free survival when compared with post-operative
radiotherapy alone.33,34

Conclusions

We have analysed and presented the five-year survi-
val rates and patterns of failure of a series of 202
patients with laryngeal carcinoma treated with
either radiotherapy, or surgery and post-operative
radiotherapy, at the Prince of Wales Hospital,
Hong Kong, between 1990 and 1999. The median
follow-up period of patients who were alive at the
time of the study was 60 months. Eighteen patients
(9 per cent) had persistent disease, and 24 patients
(17 per cent) had local recurrence at the primary
site after treatment. The five-year overall local
control rate was 86 per cent and the ultimate local
control rate was 93 per cent. Ten patients (5 per
cent) developed regional recurrence and none of
the factors analysed significantly influenced regional
failure. The five-year regional control rate was 96 per
cent. The five-year relapse-free survival rate was 82
per cent, and none of the factors analysed signifi-
cantly affected relapse-free survival. The five-year
overall survival rate was 69 per cent, with age and
T stage significantly affecting overall survival. Our
results are in keeping with results published by
other institutions for similar disease and treatment
strategies.

. This study is a retrospective analysis of the
five-year survival rates and patterns of failure
of 202 Hong Kong patients with laryngeal
carcinoma treated with either radiotherapy or
surgery and post-operative radiotherapy with
the intention to cure during the 10-year study
period

. The overall five-year survival rate for laryngeal
carcinoma treated with primary or post-
operative radiotherapy was 69 per cent

. Radiotherapy for early glottic carcinoma
preserves the voice quality when compared
with other forms of treatment and has similar
cure rates

. Treatment options for laryngeal carcinoma are
discussed
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